4-Chloro-3-(4-ethoxybenzyl)phenyl]-1,3-dithiane B. Samas, C. Préville, B. A. Thuma and V. Mascitti
In the title compound, C 19 H 21 ClOS 2 , the dithiane ring adopts a chair conformation. The dihedral angle between the benzene rings is 87.88 (4) . In the crystal, inversion dimmers linked by pairs of C-HÁ Á ÁO interactions occur. 
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Data collection
Bruker APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2002) T min = 0.513, T max = 0.888 13885 measured reflections 3257 independent reflections 3040 reflections with I > 2(I) R int = 0.025 Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.095 S = 1.06 3257 reflections 209 parameters H-atom parameters constrained Á max = 0.41 e Å À3 Á min = À0.22 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA C19-H19AÁ Á ÁO1 i 0.97 2.40 3.367 (2) 173
Symmetry code: (i) Àx; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2006) ; cell refinement: SAINT-Plus (Bruker, 2006) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXTL. Fig. 1 . View of the constituents of (I), showing the atom-labeling scheme and displacement ellipsoids drawn at the 50% probability level. H atoms are represented by circles of arbitrary size. 
Figures
Special details
Experimental.
(2-Chloro-5-methyl-phenyl)-(4-ethoxy-phenyl)-methanone (2):
To a solution of 2-chloro-5-methyl-benzoic acid (1.0 g, 5.86 mmol) in dichloromethane (12 ml) was added at room temperature (~23°C) oxalyl chloride (0.54 ml, 6.2 mmol) followed by the dropwise addition of N,N-dimethylformamide (0.1 ml). The resulting solution was allowed to stir overnight at room temperature before being concentrated under reduced pressure to produce crude 2chloro-5-methylbenzoyl chloride which was used in the next step without further purification. The crude 2-chloro-5-methylbenzoyl chloride (1.15 g, 5.86 mmol) and ethoxybenzene (0.75 g, 6.14 mmol) were dissolved in 10 ml of dichloromethane and the resulting solution was cooled to 0°C. Aluminum trichloride (0.85 g, 6.38 mmol) was added and the reaction mixture was allowed to stir at 0°C for 4 hours before being allowed to warm to room temperature overnight (~16 hours). The reaction was quenched by pouring the solution over ice. The mixture was diluted with water and extracted three times with dichloromethane. The combined organic layers were successively washed with aqueous 1 N hydrochloric acid solution, aqueous 1 N sodium hydroxide solution, brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude material was chromatographed using an ISCO automated chromatography unit (40 g silica gel column) and eluting with a gradient of 0-40% ethyl acetate in heptane yielding 650 mg (30% yield) of an oil that solidified upon standing. MS (LCMS) 274.9 (M+H + ; positive mode 194.3, 163.7, 139.0, 136.9, 132,7 (2 C), 132.5, 131.7, 129.8, 129.5, 128.4, 114.4 (2 C), 64.0, 21.0, 14.8.
(5-Bromomethyl-2-chloro-phenyl)-(4-ethoxy-phenyl)-methanone (3):
To a solution of (2-chloro-5-methyl-phenyl)-(4-ethoxy-phenyl)-methanone (2; 650 mg, 2.37 mmol) and N-bromosuccinimide (465 mg, 2.61 mmol) in carbon tetrachloride (8 ml) was added 2,2'-azobisisobutyronitrile (AIBN, 8 mg, 0.047 mmol) and the reaction mixture was heated to reflux for 26 hours under nitrogen. The reaction was cooled to room temperature, quenched with water (50 ml) and the mixture diluted with dichloromethane (25 ml). The layers were separated and the aqueous layer was extracted two additional times with dichloromethane (25 ml). The combined organic layers were washed with brine, dried over magnesium sulfate, filtered through a pad of celite, and concentrated under reduced pressure. The crude material was chromatographed with an ISCO automated chromatography unit (40 g silica gel column) eluting with a gradient of 0-20% ethyl acetate in heptane to produce 434 mg (52% yield) of the desired product as a white solid. HRMS calculated for C 16 
4-Bromomethyl-1-chloro-2-(4-ethoxy-benzyl)-benzene (4):
To a solution of (5-bromomethyl-2-chloro-phenyl)-(4-ethoxy-phenyl)-methanone (3; 400 mg, 1.13 mmol) dissolved in dichloromethane (2 ml) and acetonitrile (4 ml) cooled to 0°C was added triethylsilane (0.7 mL, 4 mmol). Boron trifluoride diethyl ether complex (0.34 ml, 2.71 mmol) was added dropwise to the stirring solution and the reaction mixture was allowed to warm to room temperature overnight. The reaction was quenched by addition of aqueous 1 N sodium hydroxide (30 ml) and the resulting biphasic mixture was extracted three times with ethyl acetate (30 ml). The combined organic layers were successively washed with aqueous 1 N sodium hydroxide solution (50 ml), brine (50 ml [4-Chloro-3-(4-ethoxy-benzyl)-phenyl]-methanol (5):
A solution of 4-bromomethyl-1-chloro-2-(4-ethoxy-benzyl)-benzene (4; 300 mg, 0.883 mmol) and sodium acetate (217 mg To a solution of acetic acid 4-chloro-3-(4-ethoxy-benzyl)-benzyl ester (221 mg, 0.693 mmol) dissolved in methanol (8 ml) was added 25% sodium methoxide in methanol (1 ml) until pH = 12 was reached and the reaction mixture was allowed to stir at room temperature under nitrogen for 18 hours. The mixture was neutralized with the addition of Dowex Monosphere 650 C (H) cation exchange resin (the resin was washed with methanol 3 times before using) until the pH of the solution was ~7. The reaction mixture was filtered and the filtrate was concentrated under reduced pressure. The crude material was chromatographed using an ISCO automated chro- 
4-Chloro-3-(4-ethoxy-benzyl)-benzaldehyde (6):
A solution of [4-chloro-3-(4-ethoxy-benzyl)-phenyl]-methanol (5; 150 mg, 0.542 mmol), N,N-diisopropylethylamine (0.54 ml, 3.1 mmol) and dimethylsulfoxide (0.52 ml, 7.32 mmol) in dichloromethane (3 ml) was cooled to 0°C using an ice bath. Sulfur trioxide pyridine complex (150 mg, 0.94 mmol) was added portionwise and the reaction mixture was allowed to stir at 0°C for 1 hour before being warmed to room temperature and stirred at this temperature for 2 hours. The reaction was quenched with water (50 ml), supplementary materials sup-5 the resulting mixture was diluted with dichloromethane (25 ml) and the layers were separated. The aqueous phase was extracted with dichloromethane (25 ml) two additional times and the combined organic layers were successively washed with water (25 ml), brine (25 ml), dried over magnesium sulfate, filtered through a plug of celite, and concentrated under reduced pressure. The crude material was chromatographed using an ISCO automated chromatography unit (12 g silica gel column) eluting with a gradient of 0-40% ethyl acetate in heptane yielding 127 mg (85%) of the desired product as a clear oil which solidified upon standing. Alternative synthesis of 6:
To a solution of 4-bromomethyl-1-chloro-2-(4-ethoxy-benzyl)-benzene (4; 26.6 mg, 0.078 mmol) in dimethylsulfoxide (0.3 ml) was added 2,4,6-trimethyl-pyridine (0.03 ml, 0.2 mmol) and the reaction was heated to 125°C for 30 minutes. The reaction mixture was cooled to room temperature, water (25 ml) was added and the resulting mixture was extracted three times with ethyl acetate (20 ml).
The combined organic layers were successively washed with water, brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude material was chromatographed using an ISCO automated chromatography unit (4.0 g silica gel column) and eluting with a gradient of 0-50% ethyl acetate in heptane yielding 11 mg (51% yield) of an oil that solidified upon standing.
Alternatively 6 could be prepared in an analogous way by using the appropriate starting material: To a solution of 1-bromomethyl-4-methoxybenzene (153 mg, 0.766 mmol) in 1,2-dimethoxyethane (3 ml) was added (185 mg, 0.996 mmol), 2-chloro-5-formyl-phenyl-boronic acid a solution of 2M aqueous sodium carbonate (1.5 ml) followed by the addition [1,1'-bis(diphenylphosphino)ferrocene]dichloro-palladium, dichloromethane (65 mg, 0.1 mmol). The reaction mixture was purged with nitrogen before being sealed and heated to 80°C in the microwave for 30 minutes. The organic layer was separated and concentrated under reduced pressure. The crude material was chromatographed using an ISCO automated chromatography unit (12.0 g silica gel column) and eluting with a gradient of 0-70% ethyl acetate in heptane yielding 17.4 mg (9% yield) of 4-chloro-3-(4-methoxy-benzyl)-benzaldehyde as an oil.
2-(4-Chloro-3-(4-ethoxy-benzyl)phenyl)-1,3-dithiane (1):
To a solution of 4-chloro-3-(4-ethoxy-benzyl)benzaldehyde (8.4 g, 31 mmol) in dichloromethane (113 ml) was added 1,3-propanedithiol (3.38 ml, 33.6 mmol) and the solution was stirred at room temperature for 1 hour before cooling down to 0°C. To the solution was added boron trifluoride diethyl etherate (5 ml, 39.7 mmol) and the reaction was warmed up to room temperature over 12 hours. The mixture was diluted with dichloromethane and the reaction was quenched by dropwise addition of saturated aqueous solution of sodium bicarbonate. The organic phase was successively washed with a solution of sodium hydroxide (1M), brine, dried over magnesium sulfate, filtered and concentrated. The crude product was purified by chromatography over silica gel (0% to 30% EtOAc in heptane) to give 1 as a white solid (8.25 g, 74% yield Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 −0.06149 ( (7) 0.0082 (7) −0.0024 (7) C12 0.0379 (9) 0.0231 (8) 0.0266 (8) −0.0037 (7) 0.0107 (7) 0.0002 (7) C3 0.0270 (8) 0.0241 (8) 0.0244 (7) 0.0006 (6) 0.0023 (6) 0.0028 (6) C7 0.0209 (8) 0.0313 (9) 0.0362 (9) 0.0046 (7) 0.0034 (7) −0.0004 (7) C16 0.0263 (8) 0.0206 (7) 0.0231 (7) 0.0018 (6) 0.0045 (6) 0.0001 (6) C11 0.0248 (8) 0.0254 (8) 0.0314 (8) −0.0045 (6) 0.0094 (6) −0.0057 (7) C14 0.0259 (8) 0.0190 (7) 0.0242 (7) 0.0016 (6) 0.0067 (6) −0.0039 (6) C15 0.0284 (8) 0.0175 (7) 0.0256 (8) 0.0008 (6) 0.0073 (6) −0.0011 (6) C2 0.0287 (8) 0.0326 (9) 0.0287 (8) −0.0036 (7) 0.0000 (7) −0.0005 (7) C5 0.0206 (7) 0.0275 (8) 0.0274 (8) −0.0032 (6) 0.0013 (6) 0.0044 (7) C6 0.0240 (8) 0.0211 (8) 0.0283 (8) 0.0011 (6) 0.0020 (6) 0.0045 (6) C9 0.0246 (8) 0.0227 (8) 0.0356 (9) 0.0017 (6) 0.0031 (7) −0.0005 (7) C13 0.0326 (8) 0.0229 (8) 0.0225 (7) 0.0011 (7) 0.0045 (6) 0.0000 (6) C19 0.0244 (8) 0.0271 (9) 0.0548 (11) 0.0011 (7) 0.0072 (8) −0.0013 (8) C8
0.0198 (8) 0.0305 (9) 0.0336 (9) −0.0005 (6) −0.0002 (7) −0.0002 (7) C1 0.0415 (10) 0.0375 (10) 0.0376 (10) −0.0058 (8) 0.0037 (8) −0.0065 (8) Geometric parameters (Å, °) S1-C16 1.8202 (16) C7-C6 1.388 (2) S1-C19 1.8209 (18) C7-C8 1.388 (2) supplementary materials sup-10 
